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(57) Abstract: 

PURPOSE: Epigallocatechin-3-gallate(EGCG) derivatives, a 
preparation method thereof, and a cosmetic composition 
containing the same compounds are provided, thereby inhibiting 
the active oxygen oxidation of the skin, inhibiting the formation 
of peroxide, so that the aging of the skin can be inhibited. 
CONSTITUTION: Epigallocatechin-3-gallate(EGCG) derivatives 
represented by formula 1 are provided, wherein R is nicotinoyl, 
isonicotinoyl or picolinoyl. A method for preparing the 
epigallocatechin-3-gallate(EGCG) derivatives of formula 1 
comprises the steps of: (1/ reacting nicotinic acid with EGCG in 
organic solvent using dlcyclohexyldiimide and 
dimethylaminopyribine as coupling agents to prepare EGCG derivatives; (2) first purifying the EGCG derivatives using 
organic solvent; and (3) isolating and purifying first purified EGCG derivatives using ion exchange resin. A cosmetic 
composition contains the epigallocatechin-3-gallate(EGCG) derivatives of formula 1 in the amount of 0.001 to 20 
wt.%. 
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(19)tfl t^^M^(KR) 
(12) ^7fl4*RJ£CA) 

(51) . Int. C1.7 (11) *?H«Jt #2003-0075492 

C07D 405/14 (43) ^7fl^4 2003^109^26^ 

(21) #fl>tiJ. 10-2002-0014745 

(22) #^°J4 2002^03^19°^ 

(71) *«t] ^-Wl- sflJg«8= 

*1* «#S27* 181 

(72) 3*1* 

M * *1 ^ 3 J #-§■ 27 2 £ *1 3g * 1 * 1 2 14 
^7lH-8- < y^4*^#«-^«ej703*MoVsfl-e 10 2-S-ll04± 



(54) E G C G -^5^14 n afla^ * OH S^S2^t 



£ t<3£ *W S)-«H] IS. a^sqfe- <Hls|SS.?l-Efltl-3-iBilolE (epigallocatechin-3-gallate; °}$\ 'EGCG'e} ft 
rt) -fi-J£*M ol2] aiiaijj-ig ^ ojf- t-fr^fe Sl-^fi 2:^#<H] #2-S.*\, EGCGS4 ^ 1:8-10.48) 
^tfls e^l]sH] *7l-g-DHl^ "SHM-t^ EGCG ^SAIll- £fe °-JL tlcf. 

[«W 1] 



OR 

-&7]°M, R£ M^i^CNicotinoyl), °liiMSEl^ 0 J(isonicotir)oyO BEfe ^.3^ItlKpicoHnoyl)<>14. 

* ft* 4) EGCG $ s}*M| ^| afl ifl ofl t^A^ofl a] $ AVs^-g.^ °i^s}jz, ^ 
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* a e Vt 3& *K'l IS a«slb i5]#S?H1!?l-3-#Bl|olE (epigallocatechin-3-gallate; ^1*1 'EGCG'3} £ 

1] 




^7HH, R£ qsE]i,^(Nicotinoyl), °l£HiS£lfclKisonicotinoyl) ^ ^S5li^(picolinoyl)<>]t}. 

(-)-ol|3].^?>B^l~3-^EllolE^ $W 7}% &m$= 4<#<& Slt# ?M 

#±<M7lfc- Ji^a^. ol c^t* s^ajg. °]sM EGCGe 2}^§ ^ ft^#<fl 

^ -§--§-?! oijp-oi^ 

a5^; E GCGfe tm*l S-°V^SH, ^^°J *!^' S.S °]-5ll a^o)| ^Aj ^oKg. y> 0 }£ ^ol 443 014. 

EGCGl- f-°ll ^-g-Sl-7| $i*JMfe zl 3L^€r -ff^S>^^ ^^^t =r Xte ^ $ 4#°] -8-°l# t^-fr 

■M #°] S^^M SK^, ^*fl3SJ oflSfe- EGCG21 8?Ha] &1 J= 4lj-Al 7] # £Efe- Jf^-IS ^7iq- o^7)s 
*£.Afl7> XK-K olel# ##£f-£ alia EGCG# °|-§-*I- tf-fr* **H ^o] °MH, sj-sv 

ii^Aj j^-g- jjo] ti^oHH X&W>] 4^sh sH v #°l) 3*)]*!^. oiBi# 

o] StiCL^. £t> o 1& j^ ECCG* °H}S]-;>fl-tr t ^ XHnV ^7|£S] SlS-AHfe 3.^0] ^ol #^7^4, 

0^7]^ alfl-Aiy 7^^ /p W ]A^ ^SllAH) o^lHAiom fl 2 Aj- 7^-0 3 ), # ^ol ^Elfe- ^ 0 ] S ^ 

4. 



°H! ^ fS^-*^ ^°H^ A J-7lsi- EGCG -S-^l^t sH^^aT-l-, EGCGl: t"t#^S §H Mel- °V^S}^A-1£, 

ft 7>^a t- 5a b Pr£^]si 7ii toil ^-tsi-i 

* tt'S'HI'Hfe EGCGl- nlAlt^*J!^?Vjiqo] D l^2]- 4 -DlDll6jofDl^3]elt c lfil ^-7l-g.nflsHl^ Mati^fsf 

£#*Hfl qaawfc £ 4# jL^-i-^* 4-g-sH, EGCG2] 4<3=i& -ft-^iaf^-M si-^j-s. 
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£.3] A}&c]} 40^0) ^S_S] of^Aji- ^i}si, ^1MW &q*MS. fl-g- JgoV o^E)- -ff o)*l. -t^t 

^Hf ^ EGCG -PrH^ll- ^] ^H*]- t^. 

£ l^oMfe EGCG f£« t-frSVfe S-^iL i^l-g- ^l^H'l-Jl^ 114. 
•& sl-7] Sf^ii is SL^fe EGCG SWfl 



^HMi, R£ t-aCNicotinoyl), o|^u|se1 i^Cisonicotinoyl) JE^r itja^^ 0 J(picolinoyl)o]4. 

£ 1^°1H afl^slfc #71$ IS. H.«£lfe EGCG -frHsflal tftj-g- 

1) 4f7|*oH^ ^H^t clAjasai^cloiDic^ ^tflto).pl> E 3t|3Ha* fl^U^lS. 'WH EGCGSf 
*M EGCG -R-Esfl# 

2) #7] l) EGCG -8-5^1 # -fr7l*mi- <WH ^«is 3*1 *K? #t)1; 

3) #7) 2) £*14M <ys>^ o. £ ^4*V EGCG f r £« o^H^Ml- ol-g-SM ^^*>fe- 



R£ Mia^iclJCNicotinoyl), °]i^E-)^lJ(isonicotirioyl) J£fe ^1^^ icH(picolinoyl)o]4. 
£ 1W] 4# EGCG -fi-JE*113 aflS^Hj* M<4 tMI^-S-S flA*^ 4-§-4 

(1) ^t^liM ^A] #S ai*iqoi P )H4 tionioi-Di^Bi^^si] s^sHll -M-g-uH*! EGCG^j- qaiUHl-*, # 

10-20^1 # ia^si ^ ^71 Sf«Hl 1^ a^Eife EGCG ^-JE^f- >l]2:&fe #3); 

4>M tMHW EGCG°11 <4*M qa^ffe 1:8-10.42] l^-M ?1 3J°1 ^^h)7|- 1:8 "1 

Ms] *ls.^Ai7> ^-^^6.3 ^^##01 Jf^#iM £<H*lJi, 1:10.4 °] 



OR 





... 3 _ 
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44^ 4344 ^fr* 44 4*14 ©la) ofl 4^4 if-^o] go^Aj ^4^4 434<>1 5U4. £t> EGC 
G°H Hisfl^ clAi9£«n^tqolol = fe. 1:8-12.4-°-] 44 ti ]S 4447!fe- ^o] 44444, 44 a l7l- 1:8 0144^ b] 
44 IH 1:12.4 44°14 e|4 4421 ^d^H 3*H1 4s}-§-°1 5tf4. ^Ai-t^H^H^l- 

?4i-^l3. A|-g.t "fl 4°fl£ 4*11 4-§-44 cHSH-"^^* t]A|#^si^c]o]piH.o]l tflsiM 0 .1 444^ 4 
444 #o] 44444. 4714 f^»S EGCG 4E«- afl£*Kr . EGCG4 qa^7} 1:8£ ^ 

#oi 6i% w ^^m. 

£ tf<S°W 4444 MaSl-ttfl-t ul&f^J B3JS. £ajaj JiiOL^. ^sll^o!)^ &4 71^* 4 s J4l> 44. 44°11 £ 

£^H£ 4<£ $ 3)44^7144 4^4?14, ^El 44 £-4j£ 4±4?]4 4 0 o l 4 444 Ml!S] 

44(Br. J, Dermatol., 2000 , 143, 524-531). 

47H14 ^i^aflSfe- clAl^Sal^J^OlDlJE., ?U^ClolDl4^, Clofl^ ol-^^^iiAj^olE ^-l-Al-g-t 4 4 

o.uf, cH*S*l4>cl°MHf- A>-g-44 74ol 44*144, 

47H4 fl-7l-§-oH £ ^ cltasnfl^, tflE^SlHS*^, £*Hli. a W£^I|, t££5f, olllollBfls f-4 4 

4 H l«4d -S-^flw 444 4 2^4, 3U=^*| = S^£ 3M 44*144. 

(2) -fr7]-8-nl|* ol-frat^ EGCG 4E4l# ^144 4* 

4j-?|el (l) 43H4 £4 ai-2-^.oji^ o^si-o-i ^444 ^iTi&U, #s *S<H^<H ^H44 ^4#3-3W°Hh 

1- 444^4*94 44°il 4£#-§- ZpmH, 44 ^AJ- DfllHl^oHAi ^5.44 44, -g.n]]§ 

^44. o^7Hl 4°1 44 * 4^21 a!4-§- ^7>*fo^ EGCG -fi-HJUl* 4#44 44, Qfi^ ^] 7 -| f i 

4. o] #3 £ o^sj $ 4^44 *l£ EGCG 4E4t "S-i- 4 &4. 0^7lo1lAi A^fe ^-7!^^^- t^a 

-sLJioim, Eim4<4^£.^4, ^4°l]4, <44£4£f . tssif, l^tls, «4, tfl^ §.4 -%.u\\ 

# 444 t Xla-M- #5L^£#4 444 A^§}-b 7joi 44*144. 

(3) 01^1214-41 ol-8-SH EGCG fl-£«fl* *l*ajS.S. 3^144 4^) 

•*7lal (2) 43HH EGCG frJEaJ* ol^iE4^x]# c]^d\ ^444. ^714 a^4^ <MSfe HP tm , 
SP800 ™ , SP200 tm , Amberlite XAD tm , Sephadex ™ (Diaion) f-fr Af^-f- 4^ 5^4. ^^sq oj,o. A] e^o] 
34 oIav^ a>44^ ^o) 4421401, 4el-g-4l-£fe 444 44-g-m## a>*§ 4 ^0.4 04^4 314 x^on^ 
a]-44^ 53°] 44^144. 

4 4^4 a;4 4a4^l W A3Ls\^ EGCG 4£^)fe ^<*} £54 44010114 ^44.0,1 214 44441: 
3*)14ii, 444-e-si 3^ SH ^1^)40] ±$3. 4^is^ 2:44 ^444 S41- 44 -|- 

^^4, 314^1 014 4-01 oiL-14 314a! ga^, ^4^40) ^ ^aj ^.47^ 44, 

4«. 4 4^1 2^4 44a a^ff 4^14 EGCG S-s^m ^jf 4 44°1l cfl44 0.001-20 44%2i 4^s. 
44*44114 0.01-5 44%s] 4440.^^ nl44^ 4 7 >4 ^4 4^1^41- 44a144. 

4 4 C £H1 214 44a £444 a ^-4^1 44*1 4^51^1 ?4^ ( 4^1^?] if- 44, 4^444-. <$m 
44, 4Al-4a^ £4 °|4 3.^ f-21 4^^ 44 4 514. 

£4 4 t^sq 44a £4^4 4444 EGCG 4£^14 ^l^i 444, £4 4^44 jSL4°fl 44^1 4^47} 
4^4 40! ^01 4^140^ HI144 4 44. 

°14 4aH1# f-401 4 4^4 4* EGCG ^M\s] -^£4^4 iL4 4«ll «j 4i^44. ^4, 4 4^°l o| 
§ ^4=HH1 4^^ 4 ^4 0^4, 

[4^-Hl 1] EGCG 4^42] ^112 

Mi=:44 11.8g(96 mmoO, tl4g^sl4^o41^- 19.8 g(96 mmol), ^ifl^^piiBi^itl 1.17g(9.6 ramol)4 sflS 
4*]H.S44 lOOmWl ^Jl 4^r°114 3044 ^44 4<H1 EGCG 4.58g(10 mmoDi: ^7>4 ^ 204 ^ ^44X14, 
441-21 444 4,44 ^44 ^ 0^444 ^444 ^17-14^4. 4^4 #s 3?j 4*144 4444 cw#s«|^ 
CI041HI- 7^443114^4 * 4 ^ ^7i45i4. 4714^- -T, 44 444^11444 444?U, 

44-4, 4^111- 47^4Si4. ^7H1 #3. -50m«» -fl^#-gr 44 44, 150M1- ^7 r 4^ EG 
CG 4£*111- A 4*4S4. 4^14 4^su tl4^ £ ai^45iio} 4^. 4744544. °4i4 4^4 2^ tH 444 
03 U*}4P_sL EGCG 45-Slll- 4^1444. °i?14 ?!<H5l EGCG -frE^lt HP20-5L 4^14°i EGCG 4E*11 



-4- 
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(7.98 g, 61%)!- <^4. 

FAB-MS (m/z) 1299 (M + + 1. 3.60), 225 (15.71), 106 (100), 78 (24.77). 
M^Hl 1] 

7Mo>s)n(Gunea pig) 3 ! & *ll3.4 * 1%4 EGCG -fr5L*fl«- 1204-sL 24*14 4* 434UUVB) 5 

OOmJ/cm'-i £44214. 4^4 24 18*14 * ^34Si4. 3l4# £n -ti^^H 44°-3# *1?H 

444^4. 444^1-1^ g.aiAj.-ofl^. 1% ^i4ui^.3A>( thiobarbituric acidi TB a)4 44^J 4-g-, S J 
ag- i^K S5 c £ 0] E -]l. oj-g-sV^ o^7|(excitation) 515nm. 4# (emission) 553nuHl*i *S4£.^ 4^4^ 
1,1,3,3-^M 4°H4^1 H^4(tetraethoxy propane, TEP)-§r 4-8- *H ££44-§- *Md, 444*1 ; H# aj^^l 
514(Biochem. Med., 1976 , 15, 212-216). ^3S4fe 4^ a 14 24. 



cfl a * 
EGCG 4£^il 



0 

31 



[*1?H2] 

f-a^SH 1%&1 EGCG -frEfll* 1004*! °flU 5L*H1 100 mJ/cnfs] 42l4(UVA)4 2444 4 

•3 0.2. 1044 *144&4. cflaff-e- EGCG £54*1 am 4^4 244S4. 4 104&H 4*4 

Si4. 2t ^4<*1 2*1-8- ^14^ 4°d 1 pN #4£l-§r °l-S-4^ 3*1^* *1*S4£4. °1 <WH 
M}£. 4^14 #421^ 4* 44tt 4 &4. 4 *la* .1 4*1 4^4JKi°l *U, 57} a^) ^4fr* 

44S4KN Engl. J. Med., 1993, 329, 530-535. Eur. J. Biochem., 1983, 134, 183-189), ^^^4fe 4^ £ 2 
4 44. 



'[ 4?H 3 ] EGCG -8-5= 44^ 

^Jafc ?]*H 44*41 mf-ofl 4-33^45- ?WH tfi4 4ti^°l ^&44. 4 4^4fe EGCG #£*flel 
?MH 014 4^ £ ^f. ^.§. ^4s.SAi 4^4 44°1 £4 $£-°J-& 4^414. 

4^ ^34 ^444°11 10% 45LS 4€ -g-^-t 4*J4S4. 

3-1] 4^ ^ H (Acute oral toxicity test in mice) : EGCG lm£/kgi 44 4 54eH 104e] 3 ^ 

o)i ^4 444*-& £#£U1 44n 4^ ti4sj 3l^44£ -frslt 4°14 443*1 &44. 

3-2 J 4" , fc!4 i 8( Acute dermal toxicity test in mice and rabbits) : EGCG 0.2ui£/kg-& 4t= 4 54 

zV4 104&IS1 is) ^3x1^-^51-11 2^4 ^4 #4, sflf^SH- 444 14 # 5<H4i °14#4°1 443 
*1 £44. 44 £?HM1 *414 14 o\^o] 4#^^i ^d-. 
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3-3] 44l4 44"^ (Primary skin irritation test) : 124&H 4«#4 *-g. 2 444 7^ofl = ^aj ^ 
*i}7^}3. 2.5cm %<>M 0.1 mi «j 2444 *4 ££8M 444^4. St 14 44°1 fcfc 4^5]&4. 

3-4] 4 7 e!4 44 44(Eye irritation test) : S7] 94eH 2% 4-ES- 4 ^ 4(salineH ^JsH 14&14 0.1 
art-Mi 444S4. 4« 14 z|-°}, ^fl, Lflf} *»-sv oj.^ »]. ^^a>-a-f 4444 &&4. 

3-5] sl+ #44 4«(Skin sensitization test) : ?]H4 s]a <tf<£ zj- 3 434 64&H 4a4^(Magnusson)4 
#&|H°J(Kligman)P-] 4*8 4^4 444 14 ft, 4^1 *J4 ^ 44°14 g^qj ^ o^ c} 

3-6] ^ 41] (Human patch test) : 20-28^12] ?}44 30^i§: CTFA ?HH.e^(The Cosm 

etic Toiletry and Fragrance Association, INC, Washington, D, C, 2003S, 1991, 42)4 44 91 *H -M^-f 
444SI4. 14 4414 44 iShg-G- 444*1 &44. 

3-7] 444 (Repeat Insult Human Patch Test) : 9j«] ^5. 4^ 444°f| CTFA 7 r o]H4<tN 44 
14 43 44 5! 44 44°1 444*] &5*4. 

°142i =4 s]44 ttfev -aflojA] EGCG 44 sWl£4 444 #4°J* 4°Jt =r 51534. 

msh 4] 0.^4 m 

4^^ 44°!l lfi] EGCG 4^4 4D-§4 EGCG-t 44 3g~fr tn, ^Hl 4*4^ lOOmW 4S14. 60 1 

«4-3:4 * 67M4 34 £4-tr 444S.14. 



44(4*!) 
4 4 °l] 1 

EGCG 



44^1 1 
EGCG 



: - : a}%*» 
+ : 44 i 
+ + : 4^ * 
+ + + : *M cfl 

4 =L^x\*i 

4 ■& * 4(f^%) 

- 6 - 
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EGCG ftEJl 0.02 

-fi-*s44?i .15.0 

^lS^ElloHo^a-i; 2.0 

Utf 3.0 

1lfe]^¥J 0.5 

iEflo|.|iA}- 2.0 

i-£M-V-HiM&^m L.2 

")! H ••: <-i '{!] 0.2 

H^sSsf^Si! 0.1 

tfS. 0.2 

EDTA.2Na 0.02 

#5^]^ 5.0 

H£i*te|f 5.0 

ol n] 4^^^0.3110}. 0.3 

^1=t • .to 100 



% £ 

EGCG fl--E*l| 0.02 

"ti^S^ 3.5 

0.5 

#54eW 5.0 

v]^-o]^u^ 0.8 

h]^17 0.05 

Ht-MGS-B 1,9 

165 0.7 

-i^-MM 7,0 

nfllisfHiBl 0.12 

S£sjBj-5|>ti! 0.03 

elf|HsM-tfl 5.0 

S€ 60 0.5 

?K£°1 0.12 

^It to 100 
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1. 

tsIv] *;.tn-Ai i e £^s]^ -tliffitl EGCG 

i] 




-£- 7 HH, R-S- M^Ei^o^(Nicotinoyl), °}±.\A3.t] t°J(isonicotinoyl) £fe 3\3.e]^{picoYmoy\)°M. 
2. 

1) *7l-§-«W1 HiL^^l- c)A]§sa!^clolPlH.Sl- nlo|11loj.p| SciHena-S: fl-fU^ls. 4-§-»H EGCG2}- «}-§- 

EGCG -fhi*il£ A|AjA]?|i=. uf^]; 

2) #7] (1) Aj^sl EGCG -fl-JE*l|* -fM-g-Dfll- °1+8M °JS|-^^S. ^afl^te #?ll; 

3) (2) ^Al-aj o.s ^aflft EGCG -frS^lt <>l£iil$H=*l* <WH g-e) ^SR^ £3]; 
1- ^-S: ^=8 o.£ S-flH IS a^Slfe EGCG -fr£*fl# ^la&fe 

3)-?^ 3. 

all 2*<H) Si^H, 43-71 M^-ElicQjfNicotinoyl). °1 i^SEl t<g (isonicotinoyl) £Efe- 3}J&e} ^(picoli 

noyl)<?] -5J-& EGCG aflSsfe •Sj-'g. 

*1 1*°11 S**H 1£ EGCG -fr^l* * f°^H tflSH 0.001-20 f^<M ° 0 l JiS ^-frSf 

^ 33-8: ^-^8 



